[Ouabain-induced blockade of alpha2 isoform of the Na,K-ATPase on electrophysiological and contractile characteristics of the rat diaphragm].
In experiments with isolated neuromuscular preparation of the rat diaphragm, selective blockade of alpha2 isoform of the Na,K-ATPase with ouabain (1 mcmol/L) induced steady depolarization of muscle fibers that reached a maximum of 4 mV, a decrease in amplitude of muscle fiber action potential, and prolonged raising and decline phases of the action potential. At the same time, the force, time to peak, and half relaxation time of the isometric muscle twitch were increased, as well as the area under the contraction curve. During continuous fatiguing stimulation (2/s), a more pronounced decline of contraction speed was observed in presence of ouabain; dynamics of the half-relaxation time remaining unchanged. It is suggested that blockade of alpha2 isoform of the Na,K-ATPase impairs excitation-contraction coupling resulting in a delay of Ca2+ release from sarcoplasmic reticulum. The increase in contraction force seems to result from a mechanism similar to that of positive inotropic effect of cardiac glycosides in heart muscle. Physiological significance of the skeletal muscle alpha2 isoform of the Na,K-ATPase in regulation of Ca2+ and Na+ concentrations near triadic junctions and in regulatory processes involving the Na,K-ATPase endogenous modulators or transmitter acetylcholine is discussed.